Abstract-Heterocyclic compounds and glucose derivatives play important role in organic chemistry and biological chemistry for their richc functionality. A facile and convient protocol had been developed for the synthesis of a series of novel glucosyl pyrazole derivatives starting from D-glucose. The protected glucose by O-pivaloyl groups reacted with BTC and obtained corresponding 2-isocyanate glucose, which effectively avoid the harsh conditions and highly toxic agents compared to the traditional method. Glucosyl pyrazole derivatives were then prepared through the reaction of pyrazole and its derivatives with 2-isocyanate glucose with good yields.
I. INTRODUCTION
Pyrazoles are chemical compounds of synthetic origin that have a five-membered heterocycle with two nitrogen atoms and three adjacent carbons. Pyrazole derivatives, several members of the pyrazoles class, have shown good pharmacological effects or have the potential biological activities, such as, anti-inflammatory [1] , antiviral [2] , antimicrobial [3] , anticonvulsant [4] , antitumor [5] , fungicidal activities [6] and antihistaminic [7] . The pyrazole moiety has important role in some drugs structure, for example, some arylpyrazole derivatives have anti-HIV-1 activity [8] - [10] and some pyrazole-3-carbox-amide moiety has anti-CB1 cannabinoid ability [11] . In addition, the pyrazole derivatives have many applications on crop protection chemistry. There were many herbicidally, fungicidally and insecticidally active pyrazole classes in this field (Fig. 1) . So pyrazole derivatives have attracted much attention of chemists.
D-glucose is one of the most important energy sources for the survival of various organisms [12] . Organic compounds which containing glycoconjuates owing to their essential roles in a lot of physiological processes and to their potential applications as tumor receptors and antibodies. The glycoconjugates also exerted important effects on many complex biological events, including cellular recognition in the processes of immune response, inflammation, tumor metastasis, and viral infections [13] . In addition, glycosylation of proteins and lipids is a key factor in modulating their structures and functions [14] . However, there are a few reports on the synthesis and pharmacology of the pyrazole derivatives containing sugar moieties. The authors are with the Hangzhou Normal University, Hangzhou 310036 China (e-mail: 584892598@qq.com, 562818116@qq.com, 459209401@qq.com, 1304112697@qq.com, huizheng@hznu.edu.cn). Encouraged and enlightened by the importance of D-glucose in nature and the bioactivity of pyrazole derivatives, herein, we report a facile and efficient method of preparing the pyrazole derivatives on glucose. (Fig. 2) . II. RESULTS AND DISCUSSION During our previous research [15] , we have developed a novel route for the synthesis of (2R, 3S, 4S, 6R)-2-amino-6-(pivaloyloxymethyl)tetrahydro-2H-pyran-3,4,5-triyl tris(2, 2-dimethylpropanoate) 4 starting from D-glucose. Prompted by these results and in continuation of our search for bioactive molecules, we planed to synthesis some pyrazole derivatives based on glucose by the reaction of glycosyl isocyanate 5 with the different amines 6. Generally speaking, the preparation of isocyanate was using high toxic phosgene. Here we employed the triphosene (BTC) and made it react with 4 and obtained the compound 5. Compared with conventional methods, the use of BTC allowed us to be more convenient and easier to operate in experiments with good yields. And then the synthesis of the novel compounds 7 were accomplished by the reaction of pyrazole and its derivatives 6a-6f with the 2-isocyanate glucose 5 to give the D-glucopyrancse derivatives 7a-7f with 17% -73% yields in mild reaction conditions.
A detailed study of different substrates was performed toward the formation of glucose-based pyrazole derivatives (Table 1) . To investigate the influence of stereo and electronic effect about the substrate 6 toward the formation of glucose-based pyrazole derivatives 7, methyl and phenyl groups were chosen for R substituents as representatives of alkyl and aryl group in the vicinity of the 3-NH 2 reactive centre of substrate 6. At the same time, the fully unsubstituted pyrazole ring 1H-pyrazol-3-amine 6a was also considered to be the model substrate to identify the method of choice for glycosylation.
From the experimental results, it was found that the yield is relatively high (73%) when there are no substituents on the pyrazole ring (7a, Table I ). On the contrary, the yield is low when there are some substituents at pyrazole ring such as methyl group, nitrile group and phenyl group. Initially, we just want to investigate the influence of electron effect coming from different groups. While the experimental results revealed that the steric effects maybe played dominant role. Because the D-glucose which be protected by O-pivaloyl groups itself is a large steric hindrance group, and with the increases of the substituted groups at pyrazole ring, the steric hindrance on pyrazole ring increases accordingly, so the reactive activity of compound 6 decreased and the yields of 7b-7f were declining correspondingly from 64%-17%. All the products were confirmed by IR, 1 H NMR, 13 C NMR and MS. The IR spectrum exhibited absorption bands at 3435 cm -1 and 2950 cm -1 , indicating the presence of N-H and C-H groups of the pyrazole ring, while absorption at 1740 cm -1 indicated the presence of carbonyl of the sugar ketone groups. In the 1 H NMR spectrum hydrogen of pyrazole ring and multiplet of the glucose ring were observed at about δ 7.3 ppm and δ 4.89 ppm, respectively. The typical signals on 13 C NMR spectrum of carbonyl group in acetyl showed from δ 178.20 ppm to 153.06 ppm and the shift values from about δ 140 ppm to 70 ppm proved the existence of pyrazole ring. The biological screen of these compounds will be performed in next research work.
A. Experimental
All the reagents used without any further purification. The solvents were purified according to the standard methods. Analytical TLC was performed on a Merck precoated TLC (Silica Gel 60 F254) plate. Melting points were recorded on an X 4 -Data microscopic melting point apparatus and are uncorrected. IR spectra were recorded on a Bruker Equinox-55 spectrophotometer using KBr discs in the 4000-400 cm -1 region. MS were acquired on a Bruker Esquire 3000 plus spectrometer.
1 H and 13 C NMR were recorded on a Bruker Avance 400 spectrometer in CDCl 3 using TMS as internal standard. 
B. General Procedure for the D-glucosepyranose Derivatives

III. CONCLUSION
In conclusion, we developed a facile and convient protocol for the synthesis of glucosyl pyrazole derivatives starting from D-glucose. This method avoids using the harsh reaction conditions and highly toxic agents compared to the traditional method, which provides a effective method to synthesize the sugar-heterocyclic derivatives.
